Background: A significant gap exists between advances in technologies in agriculture and what Ghanaian farmers practice on their farms. This paper examines rice farmers' information seeking behaviour and the determinants of information utilization at Ejisu-Juaben Municipality of Ashanti region of Ghana.
Background
The present age has been rightly called an Information Age because information has become the most important element for progress in society. Information has been described as "the fifth need of man ranking after air, water, food and shelter" [1] . Everyone needs information about everything even in his day-to-day life.
In agricultural production environment, relevant and timely information helps farming communities to take right decisions. Utilization of information in the agricultural sector enhances farming productivity in a number of ways. Providing information on weather trends, best practice in farming, new technologies developed by scientists, and timely access to market information helps the farmer make correct decisions about what crops to plant and where to sell their product and buy inputs [2] . Ghana is an agriculture-based country with farming and related
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Agricultural information is useful for farmers because it helps them to overcome their inadequacies in knowledge of certain basic practices that may include technical, marketing, social, and legal agricultural information [4] . Farming is one profession that depends on the constant flow of information. However, most farmers find it difficult to identify when they have the need for information. Again, in most parts of Ghana, especially in the Ashanti Region, there are few information centres where farmers may resort to meet their information needs. Where these centres are available, they are not well resourced with best materials and personnel who can professionally handle these farmers most of whom are illiterates.
This disturbing development has made most farmers to depend more on informal and less reliable sources like their friends, traditions handed over to them from generations for their information needs. Reliance on such unpredictable sources has always led to appalling results such as low yielding, poor harvesting techniques, bad financial and credit decisions. This has always led to these farmers failing to meet their target output/production.
Rice (Oryza sativa L.) is quickly becoming a major staple food for urban and rural consumers [5] . However, domestic consumption of rice in Africa is significantly greater than domestic production, necessitating increased imports that drain large amounts of scarce foreign exchange. Currently, the demand for rice in subSaharan Africa (SSA) is double the rate of population growth and consumption is growing faster than production. Across Africa, local production has been unable to keep pace with the rate of increase in demand. In the past 50 years, rice production in Africa has increased to 14.60 million tons (from about 3.14 million metric tons) and most of the increase in production has come from expansion in the area devoted to the crop rather than from increases in yields. During the same period, Asia has increased rice production on a much greater scale, to about 570 million tons (up from 200 million tons), with most of this coming from higher yields on existing farmland [6, 7] .
In Ghana, the total rice consumption in 2005 amounted to about 500,000 tons which is equivalent to per capita consumption of 22 kg per person [8, 9] . Ghana depends largely on imported rice to make up the deficit in rice supply. On average, annual rice import is 400,000 tons. The self-sufficiency ratio of rice in Ghana has declined from 38% in 1999 to 24% in 2006 [10, 11] . The rice import bill is estimated at US $500 million annually and has become a source of concern to government. Improvement in rice productivity potential will therefore play a critical role in feeding the Ghanaian population that is expected to double during the next two decades. Therefore, there is a need to support farmers to increase rice productivity rather than acreage cultivated, if Ghana is to meet the shortfall in rice production. Among the challenges that national policies should address is access to and use of improved technologies. If the negative productivity effects are to be reversed, new and existing technologies must be quickly up-scaled and out-scaled. This cannot be achieved unless the relevant information is provided to farmers in a timely manner.
Information source is an institution or individual that creates or brings about a message [12] . The characteristics of a good information source are timelessness, accuracy, relevance, cost effectiveness, trustworthiness, usability, exhaustiveness and aggregation level [12] . The selection of an information source depends on a number of factors, including level of income, farm size, age, geographical location, level of education [13] . Using the Indian NSSO 2003 survey, [14] found that small and marginal farmers accessed less information and from fewer sources than medium-and large-scale farmers [15] . Another study by [16] reported farmers use agricultural extensions officers, posters, televisions and radio as their source of their information.
Other authors reported that sources of information used by rice farmers were personal experience, workshops and seminars, training sessions, friends and neighbours, Ministry of Agriculture, magazines of agriculture, extension officers, local Government officers, non-Government organization, libraries of agriculture and posters [15] . Therefore, in view of the fact that each farmer prefers certain information sources or channels to others, it is important to do a thorough study before opting for an information source or channel to address their needs.
Farmers require different types of information for their day-to-day agricultural activities. A study by [17] found that the important information needs for rice farmers were pest and disease management, pesticide and fertilizer application, best time to plant, planting method, storage and seed treatment.
Farmers face several challenges in accessing agricultural information. For instance, [18] identified that some of the challenges farmers face in accessing agricultural information were outdated information, language barrier, lack of awareness on existence of different information sources, lack of funds to acquire information and poor format of information carrier. The findings from the referred study show that poor/unreliable information, infrastructure, high illiteracy levels, low income, lack of electricity and high cost of ICTs have limited the accessibility of information services in rural areas.
According to [19] , the information needs of farmers change from time to time due to changing needs on emerging issue in agricultural technologies and innovations, environmental changes and agricultural policies. Yet, there is inadequate information for rice farmers. The main problem is where to locate and how to evaluate the information. This problem is not only limited to rice farmers at Ejisu-Juaben Municipal in Ashanti Region, Ghana but most farmers in Africa face similar challenge. A better understanding of farmers' information needs and information sources could help guide extension and other agricultural programs to better target specific groups of farmers for appropriate interventions [17] . This paper seeks to address this issue. Specifically, the paper identifies the information needs of the rice farmers and sources of information available to them, and it further determines the information seeking behaviour and use of information among rice farmers and whether the rice farmers are willing to pay for their most preferred information, and finally, identifies the constraints facing rice farmers in the study area.
Research methodology

Study area and sampling techniques
The study was conducted in the Ejisu-Juaben Municipality of Ashanti region of Ghana. This Municipality was selected purposively due to the importance of rice production and rice research activities in the area [18] . In addition, farming is the major occupation of the majority of the residents of this Municipality; hence, the need of bridging the information gap for these farmers is essential for enhanced productivity and incomes. A two-stage sampling technique was used to draw the sample. First, the Municipality and communities were purposively selected. This was followed by a random sampling of the farmers from a list of rice producing farmers in the sampled communities in the Municipality. Five communities were selected based on the volumes of rice produced within the district. The identification of the communities was based on discussions with the Municipal Director of Agriculture (MDA) and local extension officers in the district. The selected communities were Besease, Nobewam, Duampompo, Donaso and Bomfa. In all, a total of one hundred and nine farmers were drawn from the communities.
Data collection procedures and analysis
The study employed both qualitative and quantitative approaches with the former being dominant because of its usefulness in studying human action in a natural setting and in attempting to make sense of, or interpret, phenomena in terms of the meanings people bring to them [19] . Primary data as well as secondary information were collected during the study. The secondary information included desk reviews, searching through the internet and the libraries for similar works in the area. The primary data were collected through the administration of a structured interview schedule to all the respondents. Descriptive and inferential statistics tools were used to analyse the data collected.
Descriptive statistics such as frequency counts, percentages, charts were used to analyse and summarize the results. The probit model was used to examine the determinants of information utilization among sampled rice farmers. Data were analysed using the Statistical Package for Social Sciences (SPSS) version 20 and the STATA software version 14.
Analytical framework for estimating the determinants of information usage
The use of information by farmers was modelled as a household production decision-making process which is rooted on the utility maximization theory [20] , where a farmer uses the information received only when the utility obtained from using the information is greater than the utility he obtains from not using it. Consequently, this decision is a binary involving two mutually exclusive alternatives. The farmer either uses the information or does not. This yields a binary dependent variable, Y i , which takes on the values of 0 if he/she does not use the information obtained and 1 if the information is used. Thus, to observe a value of 1 will result in the probability, and that for observing 0 is given by, where F is a continuous and strictly increasing cumulative distribution function, which takes a real value and returns a value which ranges from 0 to 1.
Consequently, the parameters in the models in Eqs. (1) and (2) are obtained using the maximum likelihood estimation approach. The dependent variable is an unobserved latent variable that is related to Y i as where δ i is a random disturbance term.
The observed dependent variable is determined by whether the predicted Y * i is greater than 1 or otherwise:
where Y * i is the threshold value for Y i and is assumed to be normally distributed.
Following from Madala (2005), the probit model adopted for the study is specified as:
where P i is the probability that an individual will make a certain choice (to use the information received or not) and Y i is the dependent variable.
The empirical model
The empirical model is explicitly specified as:
where H k,i is a set of covariates that represent the characteristics of the sampled households and their respective socio-economic conditions; X k,i represents farm-level factors; I k,i denotes the set of institutional covariates of the rice farmers.
Results and discussion
Socio-demographic characteristics of respondents Table 1 shows the demographics characteristics of the respondents. The gender distribution shows that men dominate rice farming. The dominance of men may be due to the tedious nature of rice production activities. Similar studies have reported male dominance in agriculture [4, 17] . However, it is worth noting that onethird of the respondents who owned rice farms and were women. Any technology that is therefore targeting (6)
rice production in Ghana should be gender sensitive. Majority of the respondents, 91% were married. This is a proxy for the labour support rice farmers may get from their spouses for farm activities and their access to some important production resources. The majority of respondents being married may mean that rice plays an important role in supporting the family's welfare. However, this may slow down the decision-making process in accessing and utilizing information as members of the family may have to be consulted before adopting and utilizing information. Majority of the respondents have had between 6 and 12 years (Table 2 ) of formal education with about 55% falling within the basic level. About 31% of farmers had no formal education ( Table 1 ). All things being equal, the level of formal education is expected to positively affect the farmer's ability to access extension information as well as improve their knowledge on rice production technologies, trade and marketing information. Their literacy level will also boost their capacity to utilize information, which will improve rice production.
Farmers' based organizations have been identified as an effective channel of information to farmers [3, 21, 22] . Out of the 109 respondents, only 16 farmers representing about 15% belonged to rice-based organization (Table 1 ) and this could affect their access to information and information seeking behaviour especially on rice. The benefits they have derived from being part of an agricultural association are their access to credit, inputs and technical advice as well training on agronomic practices as presented in Table 1 . With these benefits, it puts the majority who do not belong to any association and have no access to information at a great disadvantage. There is the need to encourage farmers to form groups to benefit from information on rice to improve their productivity.
Though majority of the respondents were literate up to basic-level Junior High School (JHS) as in the qualitative analysis, the years in school depicts that the educational background is skewed towards the primary level. With a household size of about six members per household, two members in addition to the farmer were actively involved in rice farming (Table 2 ). This means that the households may have to depend more on hired labour for most of their on farm activities. This is contrary to findings reported by [4] , where the authors concluded from their research that because the households had family size of five or more, their farming activities may be dependent on family labour. This could probably be because they failed to probe further about the number of family members actively involved in the rice farming.
With an average age of 40 years, it can be said that most of the farmers are in their middle age and are active in agricultural production. The farm sizes ranged from 0.2 to 10 hectares with an average of 1.2 Ha. This confirms studies by [23] [24] [25] that majority of farmers in Africa and Asia cultivate less than 2 Ha field.
The top four information types received by rice farmers were good agronomic practices such as pesticide application, fertilizer application, weed control and diseases control measures (Fig. 1) . The following were knowledge gaps identified: land preparation, new seeds/ varieties, storage of rice, marketing, agricultural credit and irrigation practices. These are critical resources and knowledge gaps that could affect rice productivity. The knowledge needs varied across the communities sampled based on their interaction to research and other public organizations.
Types of information received by farmers
The study assessed the level of usage of information received and found out that most of the respondents always utilize the information received (Table 3) , although there is still some room for improvement. This implies that if farmers are constantly reached with agricultural information and more specifically information on rice, they will utilize it to improve their productivity and hence their incomes and livelihoods. The least utilized information types were agricultural credit and irrigation. The low response rate for information on irrigation was reported by other authors [26] . For information on agricultural credit, the relatively lower utilization may be due to the high interest rates and general difficulties that farmers face in accessing credit for agriculture in Ghana because the banks see it as a high-risk business.
Information sources and preferences by rice farmers
The various sources of rice information available to farmers are shown in Table 4 . Majority of the farmers relied on their personal experience, family members and friends for information. Lwoga et al. [26] reported similar information sources for farmers. Many of the farmers do not obtain information from either extension or radio. This was due to the fact that majority did not even know their extension agents and were also unaware whether the radio stations aired any agricultural programs. Other studies indicated that information seeking through radio is a very effective medium of disseminating new agricultural innovations and marketing information to farmers [4,27,] . This is because it is the cheapest and quickest means of passing information to farmers [28] . Extension agents as well as other agricultural institutions must communicate and disseminate information to farmers using this medium since most rural farmers in Ghana own radios. In analysing respondents preferred information sources in terms of their credibility, the sources in order of preference were friends/fellow farmers, family members, radio, extension and personal experience. This result confirms why "poor knowledge-sharing culture was not a severe constraint for farmers because they already receive information from fellow farmers".
It was also found that 90% of the respondents have high level of information seeking behaviour and utilization. This implies that rice farmers are willing to seek and utilize information that will enhance their productivity and improve their living standards. Similar findings were made in other studies [4] .
Determinants of information utilization among rice farmers in Ghana
Considering the high extent of use of the information obtained by farmers on certain crop production practices such as fertiliser application, weed control, disease control, and pesticide application, this paper goes a step further to examine what the key drivers are among the farmers on the use of such information obtained. The probit results of the determinants of information utilization among the sample farmers are presented in Table 5 . The results indicate that the factors considered had varying effects on the different types of information use among the farmers.
The utilizations of all the four types of information are determined by farmers' access to extension services and were highly significant at the 1% level. However, the magnitudes of the effects do vary across information types. For instance, having access to extension services increases the probability of farmers' utilization of information for fertilizer application by 33.50, whereas those for pesticide application, disease control and weed control are 39.09, 37.63 and 25.49, respectively. This suggests that, largely, access to extension tends to have a significantly higher influence on the use of information for pesticide application than the remaining information usage among the farmers, whereas the least effects were found with weed control. This is not surprising since pesticides application is very crucial for enhancing rice productivity and hence requires critical attention for effective results. Language use and distance to information source significantly influenced information utilization for both pesticide and fertilizer application only. However, whilst the distance had a positive effect, the marginal effect of language use was negative and also the effects tend to be greater for fertilizer application than for distance to information source. The implication is that farmers who are farther away from information sources are more likely to use information for fertiliser and pesticide application than their counterparts at close proximities to the information source. As expected, since those farther from the source may not have easy access to the source, their desire to obtain the necessary information relevant for their production is very important to them and this could account for this finding. This corresponds with the findings of [29] , where information needs and information seeking behaviour of small-scale farmers in Tanzania were negatively influenced by distances to information sources.
It is worth noting that albeit language use was significant only in information use for pesticide and fertiliser application only, it was negative across all the usage type. The negative effect of language usage implies that the types of language used in the information dissemination decreased the use of information for pesticides and fertilizer application. This suggests that the type of language could be a great barrier to effective information dissemination and hence could affect information utilization negatively. Similar results have been obtained in [30, 31] . Besides extension, information use for weed control was also positively and significantly influenced by gender and yield. This implies that being a male and increase in rice yield increases the probability to use information for weed control purposes among the farmers. From the socio-cultural perceptive, generally, in the study area, male farmers tend to have access to basic production resources and also play a key role in controlling weeds using various approaches and hence are more likely to use information on weed control. Similar effect of yield is also found with information use for fertiliser application. Rice land had a significant positive effect on information utilization for fertilizer application only, suggesting that farmers with larger rice plots tend to make good use of information on fertilizer application than those with smaller rice land sizes. As a consequence, such farmers are able to effectively apply fertilizers to their land in order to obtain the best from their farming activities. Also with larger farm sizes, farmers need to be all equipped with an effective fertiliser use for enhanced productivity and hence are more likely to effectively use information on fertilizer application. The result further shows that farmers with larger active household member are less likely to use information for both pesticide application and disease control. This might be because the availability of economically active household members is not only a good source of household labour for pesticide application and disease control but is also a form of social capital for the household and potential sources of incomes to the households especially when they are involved in off-farm income generation activities. As expected, farmers with more years of schooling were able to effectively use information for pesticide application. This is not surprising at all because besides obtaining the information on pesticide application, educated farmers tend to better assimilate and apply the information obtained than their counterparts who are not educated.
Constraints to information seeking
Several constraints have been found in the literature to be militating against farmers' agricultural information seeking behaviour and those relating to rice were put before the farmers to confirm their level of severity on a 3-point scale ( Table 6 ). The major constraint was the inadequate extension agents followed by lack of information services as also identified by [25] . It is therefore recommended that more extension agents been employed and resourced so that they can expand their operations to resource poor farmers.
Preferred information needs by rice farmers
The following information needs were elicited from the respondents as areas where they need training Information on bird control, pesticide application, efficient use of fertilizer and other chemicals, identification of diseases and pests, marketing issues, access to improved seeds and planting methods. These results accord with those of similar studies where these information needs were identified by farmers [17, 18, 26] . Farmers' willingness to pay for preferred information
The respondents' opinions were elicited on their willingness to pay for their preferred information. Majority of them (84%) were willing to pay as indicated on Table 1 . The amount they are willing to pay ranged from an average minimum of $9 to an average maximum of $19 ( Table 2 ). The farmers explained that the amount they were willing to pay would depend on the content of the training, the training duration and the time within the season when training is organized. For those who needed information to improve their productivity but were not willing to pay for it attributed it to financial constraints and appealled to government to pay resource persons to offer such trainings.
Conclusion, recommendations and implications
The study revealed that rice farmers relied on interpersonal sources of information. They least trusted their personal experience as they admitted they could not depend on it if they have to improve the level of productivity. Most of the information received and utilized were on agronomic practices with less information received on post-harvest activities. There was subtantial information gap on marketing and irrigation among the farmers. In order to improve farm incomes and achieve food security, these two issues are critical. Agricultural extension agents must include the post-harvest issues in their training package so that farmers can be effective at each stage of their production. Majority of the respondents had high information seeking behaviour and utilization which implies their willingness to seek and use information for enhanced productivity. The major constraints identified were inadequate extension agents and lack of information service centres. It is thus important for Government to improve access to extension services by employing more extension staff. The Departments of Agriculture especially in the districts must employ the use of multiple information sources and other strategies to deliver relevant agricultural information to farmers in rural communities. The E-extension programme introduced must incorporate all aspects of production and be scaled up to rural communities since most of the farmers living in rural communities own cell phones.
The results further highlight the important factors that could drive information seeking and utilization among rice farmers in Ghana. Enhancing the use of information among farmers for relevant production activities such as use of certified improved seed, fertilizer application, pesticide application, and disease and weed control will require investments in extension services, increasing farmers' access to education, farmers with larger farm sizes, and with higher yields. These factors have the potential to enhance information seeking and utilization for increased rice productivity in Ghana and West Africa. 
